It is the purpose of this report to provide a unified analysis for high-temperature creep that will incorporate the effect of both temperature and stress on the shape of transient creep curve. Section II of the report will summarize the pertinent substructural ~hanges that accompany transient creep and will emphasize the rGle of dislocation climb in the dispersal of entanglements. Section III will be used to develop analytical theory for transien~ creep that is controlled by climb of dislocations based on unimolecular reaction-rate kinetics. The validity of the adoption of unimolecular rate kinetics will be justified in Section IV from correlation of experimental data.
II. SUBSTRUCTURAL CHANGES DURING TRANSIENT CREEP
A recent review 7 of high-temperature creep reveals that only those metals and alloys that undergo initial t3training upon stressing exhibit the usual normal transient stage of creep during which the creep rate progressively decreases to that for the steady-state. Those ..... ,;
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be assumed to indicate that strain hardening is taking place. Strain hardening, however, usually has the implication of increased density of dislocations. It therefore appears that the term recovery strengthening due to dispersal of entanglements by dislocation climb is preferable. I, a is the stress and G is the shear modulus.
III. ANALYSIS
2.' The ratio of the initial to secondary creep rates S, is a con-, stant independent of stress, temperature and initial strain. Table 1 .
The validity of Eq. (5) Figure 2 shows the initial strain, EO' as a function of (a/G) for the cases that were analyzed. These data refer to the modulusadjusted athermal stress-strain curves at high temperatures. These data show considerable scatter, primarily because of difficulties in determining the initial strains immediatelJ~ following stressing. The secondary creep rates E , for the metaJs and alloys· in question are s shown in Fig. 3 , where log ~ kT/DGb is plotted as a function of log a/G. There is some scatter in the data, particularly that
for Pt and to a lesser extent in Al, both of which showed somewhat
higher stress dependence of the secondary creep rates than were reported 7 earli~r. The plot for Ag on the other hand revealed a lesser stress dependence of £.. In general, however, the plots clearly fall s into the category of creep as controlled by the dislocation-climb mechanism.
~ A typi cal example of the universal creep curve for the case of polycrystalline Ni is shown by the datum points of Fig. 4(a) . Regardless of stress and temperature all data fall 1-rell on a single curve.
The solid line refers to the theoretical expression given by Eq.-(8).
An even more convincing proof of the validity of the universal creep curve is shown in Fig. 4(b) for Nb, where the experimental data cover 
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Values for the transient strain ST were deducted from curves in
Figs. l( a-f) and Fig. 4 (a-;-b ) When grain boundary sliding prevails, Kt is no longer the pertinent s rate constant since it refers to a creep mechanism resulting from climb alone. Once grain boundary sliding is better understood quantitatively, thi9 factor might also be taken into consideration so as to completely account for high temperature transient creep at low stresses in polycrystals as well.
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v. CONCLUSIONS
1.
It has been shoWn that the creep equatlon can be derived from the assumption that transient creep follows a first order kinetic reaction rate theory, with a rate constant that depends on stress and temperature in the same way as does the secondary creep rate. 6. The initial strain EO depends on the original state of the. metal or alloy and the value of (a/G).
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In Pblycrystals at low stress levels, KE: is no longer the s pertinent rate constant and the effect of grain boundary sliding need I yet be taken into consideration.
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